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At present there is no OSHA_Standard or HIOSH criteria for 
glutaraldehyde. The American Conference of Governmental Industrial 

(ACGIH) TLV for gl9taraldebyde is 0.2 (C) parts per million 
(ppa) which is equal to 0.7 ag/113 . The designation (C)' refers to a 
ceiling concentration that should not be exceeded even 

B. Toxicology 

The use of glutaraldehyde has ,xpanded over the last 20 years and it is 
now used in a variety of different liedical fields. It was originally 
developed as a quick-acting sporicidal agent without the undesirable · 
health effects associated with fot'll&ldebyde. Todar, glutaraldebyde is 
used priaarily for disinfection and/or sterilization of a variety of 
w.ed i cal, dental, and hospital equipment. 

Glutaraldebyde has a pungent odor, an odor recognition threshold of 0.04 
parts per aillion (ppm) by volume in air , and an irritation response 
level of 0.3 ppa (0. 7 mg/113) . In contrast to fonu.ldebrde , which is a 
siaple aldehrde, glutaraldebyde hai two active carbonyl groups. 

Glutaraldebyde is a rel atively strong irritant to the no.ie anlil' .. severe 
· irritant to the eye. can produce and mar be slightly 
irri tating to the skin: however, i t can cause skin sensitization 
(allergic contact dermatitis) froa occasional or incidental occupational 
exposures . Activated glutaraldebyde appears to retain the .... skin 
sensitizing properties as those described for pure 
Furthet"aOre, it appears that the relatively strong irritant effect of 
pure glutaraldehyde on the eyes, na•al pas•ages, upper respiratory tract 
and skin are slightly enhanced when the dialdehyde is activated. Recent 
information suggests that glutaraldehyde should not be considered 
mutagenic or teratogenic, but that it can produce central nervous systea, 
1111sculoskeletal , craniofacial and fetotoxic effects in animals . The 
reader i s referred to Health Hazard Evaluation Reports 83-045 and 83-074 
for further tnfonu.tion on t he cheaical and toxicological propertie• of 
glutaraldebyde . 

VI . RESULTS AllD DISCUSSIOH 
.. 

MIOSH' s evaluation included environaental air monitoring, •urvering of 
the ventilation srstems, and· a review of the personal protective clothing 
used by the eaplorees . The fol lowing are the results of MIOSH's studJ: / 

·- ·- ·- ----
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A. Environmental 

six samples were taken at National Jewish Hospital. two personal and four 
area saaples. and the sampling times were approxiaately 90 minutes. the 
results for the personal samples were all non- detectable (ND). the area 
air samples ranged from ND to 0~2111g/M3. All saaple results were 
below the ACGIH Ceiling-TLV of 0.7 mg/M3 (refer to table 1). 

B. Ventilation 

The exhaust hoods used in both labs had an exhaust flow velocity rate of 
125 to 150 fpm when the window sash was in its proper position. During 
lung placement and removal, as well as during general maintenance 
operations. the velocity dropped below 50 fpm. this was primarily 
because it was necessary for the operator to open the window sash two to 
three feet in order to perfor111 these activities . this situation would 
then potentially expose the operator to higher levels of glutaraldebrde. 
aefer to HETA 83-074 for further .inforaation on exposures during 
aaintenance procedures. 

.' 
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C. Personal Protective Clothing 

A variety of personal protective· clothing was available to the eaployees 
while working with gl.utaraldehyde . This included lab coats. protective 
goggles. aprons. respirators (surgical and organic vapor disposable 
types). and gloves (either latex. rql>ber or polyvinyl). In conjunction 
with proper exhaust ventilation·. - these personal protective gat"lnP.nts 
should be aore than sufficient to protect against occasional exposures. 
During placement/removal, of tis.sue . as well as during the maintenance 
operations, the employees should wear all the personal protective 
clothing and equipment available . 

D. Medical Concerns 

The employees were questioned regarding any health problems which were 
thought lo be attributable to their work with glutaraldehyde. Symptoms, 
such as. eye, noise. throat irritation and chest tightness were described 
by the eaployees during past exposures . These symptoms have. however, 
been resolved for the most part with improved ventilation, personal 
protective clothing and work practices. 

VII. SU1111ar1 and Conclusions 

We were unable to confirm an overexposure to the research technologists 
from glutaraldehyde used in any of the tissue fixing operations 
evaluated . It was deterained, however, that the use of glutaraldehyde 
had created health probleas in the past. Therefore, based .on these 
findings and glutaraldehyde's Ceiling-TLV, it is recoanended that it not 
come in contact with the skin or the mucous membranes of the eyes and not 
be inhaled for even a short period . 

Y1Il . RecOlll98ndations · 

Based on NIOSH's evaluation, as well as personal co111nunications with 
individuals who have performed activities with glutaraldehyde in the past 
and currently, the following recoanendations are made to reduce and/or 
etiainate potenti~~ health hazards to the employees covered by this 
investigation. 

A. Envi ronmental 

1. If possible, substitution of materials which are less hazardous is an 
eKcellent war to avoid exposures to the employees and should be 
investigated . 

~ NO ,. 

,; 

i. • 

/ 
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2. The use of personal protective clothing should be aandatory when using 
glutaraldehyde. A written program on correct clothing is reco111Dended 
(refer to RETA 83-074-1525-·for specific information). This 
recoanendation should be directed to those employees involved in 
placement/removal of tissue and maintenance operations. It is further 
recomnended that two gloves be~worn on each hand during these 
procedures to further reduee the potential for skin absorption . The 
ACGIH recommends that a var~etJ of different materials be used when 
working with aldebydes . ·Thi.s includes butyl rubber (described as 
excellent>; polyurethane, polyethylene, PVC and styrene butadiene 
rubber (described as good to fair ) and polyvinyl alcohol and Viton · 
(described as only acceptable) . 

3. An organic vapor/formaldehyde cartridge respirator i s recommended for 
protection against glutaraldehyde. This type of respirator is 
specifically designed for organic vapors and formaldehyde, however, 
they are also suitable for other aldebydes, such as , glutaraldebyde. 

4 . Work practices in all areas where glutaraldebJde is used should be 
reviewed periodically in order to prevent Qverexposur9s . Emphasis qn 
the avoidance of exposures in confined spaces, as described in RETA 
83-074 should be a --primary concern . 

S. The training and education of current employees regarding safe work 
practices is essential in reducing and/or eliminating chemical 
exposures. . All employees should be instructed on the .potential 
hazards associated with glutaraldehyde, proper use of personal 
protective clothing , safe work practices, avoidance of confined·space 
exposures and on personal hygiene concerns. This would include s igns 
and symptoms associated with overexposures to glutaraldehyde, as well 
as the avoidance of eating, drinking or smoking in the work area while 
using this chemical. ·· 

6. A program to instruct new. employees on the hazards of glutaraldebyde 
should be implemented. An annual review of the various hazards and 
safety procedures associated with glutaraldebyde should also be 
implemented for all concerned employees as described above. 

7. Air monitoring should be performed periodically and records kept of 
the r esults . This is especially important if there is any 
modification in the operation; that is, if location or process 
changes are made and/or there is an increase in tbe use of 
glutaraldebyde . 
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B. Medical 

1. Eye contact with glutaraldehyde should, after prompt irrigation with 
water, be reported to a physician . Skin contact should be avoided and 
the skin should be promptly .. washed if contact is made. 

,,.. 
2. Preplacement or initial m~dical questionnaires and examinations for 

employees who will be expe.~ted to work with glutaraldehyde should 
include questions on skin sensiti zation, eye, and respiratory 
irritations. 

3. Medical evaluations should be provided when adverse effects to workers 
from past or current exposures exist . If overexposures are suspected 
of causing skin sensitization or asthma like symptoms the employee 
should not be required to work with the solution. It should be 
understood that engineering controls should be the first consideration 
if an overexposure does exist in the work area. 
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TAUi.i:!: l 

BREATHING ZONE AND AREA AlR CONC~NTIL\TIONS 
I-'OR Gl.UTARAl.DF-:HYDE!: 

JOB/ARF.A DESCRIPTION 

,,.. 

National Jewish Hospilal 
Denver, Colorado 

Karch 1985 

SMU'l.lNG T LKI!: 
(MINUTES) 

Tissue Fixing and "Maintenance"* 

.Operator 90 

Operator 90 

I.ab Hood · E'ronl J.ef l 90 

Lab Hood Front Right 90 

Lab Hood - Back Lefl 90 

I.ab Hood · Righl side 90 

mg/m3 
GJ.UTARAI.DF.HYDE 

ND 

ND 

ND 

0.04 

o.:n 

ND 

EVALUATlON CRlTl-:RlA: (ACGlH) 0.7 mg/m3 

l.ARORATORY l.TMlT OF DETECTI ON: 3.0 ug/sample 

ND= Non Detectable (no glularaldehyde was detected on these samples). 

mg/m3 ~milligrams of substance per cubic meter of air. 

ug/samplc ~micrograms per sample. 

* ~ sampled with lab hood opened during tissue fixing procedures. 
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